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Abstract 
The aim of this study is to determine pre-service science teachers’ teaching self-efficacy in terms of students engagement, 
instructional strategies, and classroom management. For the specified purpose, 1794 pre-service science teachers (876 males and 
905 females) participated in the study. Results showed that pre-service science teachers have self-efficacy to use instructional 
strategies effectively and to manage classroom at higher levels than the efficacy to engage all students in learning. 
© 2010 Published by Elsevier Ltd. 
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1. Introduction 
In the past two decades, much research related to teacher self-efficacy has gained significant insights as an 
important factor of teaching and learning. Based on Bandura’s Social Cognitive Theory, Tschannen-Moran and 
Woolfolk Hoy (2001) defined teacher self-efficacy as “teachers’ judgment of his or her capabilities to bring about 
desired outcomes of student engagement and learning, even among those students who may be difficult or 
unmotivated” (p. 783). Teacher efficacy is positively linked to student achievement, motivation and his own sense 
of efficacy (Ashton & Webb, 1986; Midgley, Feldlaufer, & Eccles, 1989; Anderson, Greene, & Loewen, 1988). In 
addition, it is also found to be related to teaching behavior and performance (Riggs, Diaz, Riggs, Jesunathadas, 
Brasch, Torer, Shamansky, Crowell, & Pelletier, 1994). Indeed, teachers with higher self-efficacy are likely to 
address students’  needs better (Ashton & Webb, 1986), try new strategies and methods (Cousins & Walker, 2000) 
and show greater commitment to teaching (Coladarci, 1992). They persist longer with struggling students and are 
less critical of students errors (Gibson & Dembo, 1984; Ashton & Webb, 1986). On the other hand, teachers with 
low levels of self-efficacy tend to be less willing to work with students experiencing difficulties and tend to instruct 
the class as a whole. They are found to be less optimistic about student learning and to experience lower levels of 
job-satisfaction (Caprara, Barbaranelli, Steca, & Malone, 2006; Klassen, Bong, Usher, Chong, Huan, Wong, & 
Georgiou, 2009; Tschannen-Moran, Woolfolk-Hoy, & Hoy, 1998). Therefore, in order to raise effective teachers, it 
is important to determine teacher self-efficacy. 
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Although there has been considerable research on teacher self-efficacy in other countries, there have been few 
studies in Turkey examining teacher efficacy.  For example, Cakiroglu, Cakiroglu and Boone (2005) compared pre-
service elementary teachers’ sense of science teaching efficacy beliefs in Turkey and the United States. Their 
findings revealed that pre-service elementary teachers in the United States had significantly more positive beliefs in 
their ability to influence student learning in science than their peers in Turkey. In another study, Tekkaya, Cakiroglu 
and Ozkan (2004) investigated Turkish pre-service science teachers’ understanding of science concepts, attitude 
toward science teaching and their efficacy beliefs regarding science teaching. They reported that although the 
majority of the participants held misconceptions concerning fundamental science concepts and they generally had 
positive self-efficacy beliefs regarding science teaching.  
In previous studies teacher efficacy was investigated with holistic perspective. The aim of the present study is to 
examine pre-service science teachers’ teaching self-efficacy for students engagement, instructional strategies, and 
classroom management separately. More specifically, the present study addresses the following research question: 
Is there a difference in the level of pre-service science teachers’ teaching self-efficacy for students engagement, 
instructional strategies, and classroom management? 
2. Method 
2.1. Participants 
Participants of the study were 1794 pre-service elementary science teachers (876 males and 905 females) from 27 
universities in Turkey. All of the universities involved in the study follow the same teacher education program 
suggested by the Higher Education Council (YOK, 1998). This program offers courses related to science, special 
subject training and pedagogy. 
2.2. Instrument 
2.2.1. Teachers’ Sense of Efficacy Scale 
Teachers’ Sense of Efficacy Scale (TSES), also known as the Ohio State Teacher Efficacy Scale, was used to 
assess pre-service science teachers’ teaching self-efficacy. The TSES, a nine-point Likert scale ranging from “1 = 
nothing” to “9 = a great deal”, was originally developed by Tschannen-Moran and Woolfolk-Hoy (2001).  It consists 
of 24 items in three sub-scales, namely efficacy for student engagement (8 items), efficacy for instructional 
strategies (8 items), and efficacy for classroom management (8 items).  More specifically, the TSES assesses 
teachers’ beliefs about their ability to engage all students in learning, to utilize effective instructional strategies and 
to manage classroom behaviors effectively. The TSES was translated and adapted into Turkish by Capa, Cakiroglu, 
and Sarikaya (2005). During its validation, confirmatory factor analysis was carried out and the results indicated a 
good fit (TLI = .99, CFI = .99, RMSEA = .065). 
The confirmatory factor analysis (CFA) carried out to validate the factor structure of the TSES for the present 
study also indicated a good fit (RMSEA = .07, GFI = .90, CFI = .89). Moreover, internal consistencies of the sub-
scales were found to be sufficiently high. Table 1 displays Cronbach’s alpha coefficients and sample items for each 
sub-scale. 
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Table 1. Reliability coefficients of the TSES sub-scales with sample items 
 
 
 
 
 
 
 
3. Results 
3.1. Descriptive Statistics 
As displayed in Table 2 senior pre-service science teachers had high levels of science teaching self-efficacy with 
the mean scores ranging from 5.96 to 6.10 on a nine-point scale. The highest mean score was obtained on the 
teaching self-efficacy for instructional strategies (M = 6.10, SD = .89). This finding implied that pre-service science 
teachers believed that they can use appropriate instructional strategies effectively in their classes. The high mean 
score on teaching self-efficacy for classroom management (M = 6.07, SD = .90) also revealed that their judgment 
about their ability to manage student conduct and classroom behavior is high. Although, the mean score was lowest 
on the  teaching self-efficacy for student engagement (M = 5.96, SD = .87), it was still above the mid-point of nine-
point scale implying that pre-service science teachers have a reasonable level of efficacy to help students value 
science learning, to motivate students with low interest and to make them believe that they can be successful. 
 
Table 2. Descriptive statistics for teaching self-efficacy 
 
 M SD Min.  Max. 
Student Engagement 5.96 .87 1.33 8.00 
Instructional Strategies 6.10 .89 1.56 8.00 
Classroom Management 6.07 .90 1.44 8.00 
3.2. Inferential Statistics 
Repeated Measures ANOVA was conducted to examine whether the level of pre-service science teachers’ 
efficacy for instructional strategies, student engagement, and classroom management significantly differs. Results 
show that there was a statistically significant difference in means among three teacher efficacy dimensions (Wilk’s 
Lambda = .95, F (2,1792) = 48.37, p = .000, K2 =  .05).   To  determine  which  means  differ  from  each  other  
significantly, pairwise comparisons were conducted following Holm’s sequential Bonferroni procedure (see Table 
3). Examination of the pairwise comparisons revealed that pre-service science teachers have significantly higher 
levels of efficacy for effective use of instructional strategies (M = 6.10, SD =  .89)  compared  to  the  efficacy  for  
student engagement (M = 5.96, SD = .87), t (1793) = 9.47,  p = .000. The magnitude of the difference was medium 
(d = .22). Moreover, pre-service science teachers’ efficacy for effective classroom management (M = 6.07, SD = 
.90) was found to be at higher levels than the efficacy for students engagement, t (1793) = 6.84,  p = .000 with a 
small effect size (d = .17). However, the mean difference between the efficacy for instructional strategies and 
efficacy for classroom management was non-significant, t (1793) = 1.67,  p = .096. Therefore, it appeared that pre-
service science teachers have self-efficacy to use instructional strategies effectively and to manage classroom 
conduct and student behavior at higher levels than the efficacy to engage all students in learning. 
 
Subscales Sample item Reliability 
Student engagement How much can you do to get students to believe they can 
do well in schoolwork? 
.83 
Instructional strategies To what extent can you use a variety of assessment 
strategies? 
.87 
Classroom management How much can you do to control disruptive behavior in 
the classroom? 
.84 
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Table 3. Pairwise comparisons for  teaching self-efficacy 
 
 t df p Cohen’s d 
Student Engagement - Instructional Strategies 9.47 1793 .000 .22 
Student Engagement -  Classroom Management 6.84 1793 .000 .17 
Instructional Strategies - Classroom Management 1.67 1793 .096 .00 
4. Discussion 
The present study examined pre-service science teachers’ teaching self-efficacy in terms of students engagement, 
instructional strategies, and classroom management. Results of this study indicated that the mean scores of student 
engagement, instructional strategies, and classroom management are well above the mid-point of five-point Likert 
scale indicating pre-service science teachers have high self-efficacy on each self-efficacy domain. Thus, they believe 
that they are able to use new approaches and strategies based on students’ needs, utilize management techniques that 
enhance student autonomy, and encourage student to study science.  However, the statistical analyses revealed that 
the level of instructional strategies and classroom management were significantly higher than student engagement.  
This finding can be attributed to the fact that teacher science education program in Turkey contains classroom 
management and science teaching methods courses. The courses related to science teaching methods provide pre-
service science teachers with theoretical knowledge about instructional strategies that can be used during science 
instruction and pre-service science teachers are required to prepare lesson plans which integrate these strategies to 
the instruction in these courses. Classroom management courses also provide theoretical knowledge about classroom 
management and related issues are discussed comprehensively during the lectures. Thus, presence of such courses in 
teacher education program may explain why pre-service science teachers have self-efficacy for instructional 
strategies and classroom management higher than for student engagement. On the other hand, how to work with 
difficult students, make students believe that they can achieve, and communicate with parents about students’ school 
life are not so touched on and emphasized in the science teacher education program  as how to use instructional 
strategies and manage classroom effectively. So, it is an expected finding that pre-service science teachers have 
lower self-efficacy  for students engagement compared to self-efficacy for  instructional strategies and classroom 
management. 
As a result, since teaching self-efficacy is critical for both teachers themselves and their students and once 
efficacy beliefs are established, they appear to be somewhat resistant to change (Tschannen-Moran, Woolfolk-Hoy, 
& Hoy, 1998), it is vital to conduct studies to determine the level of pre-service and in-service teacher self-efficacy 
as a first step to improve it. In general, it is suggested that in order to enhance pre-service science teachers teaching 
self-efficacy, science education programs are structured so that  pre-service teachers are provided with more 
opportunities to get experience with implementation of instructional strategies and management and engagement of 
students  in a variety of contexts. Furthermore, pre-service science teachers should be able to find opportunities to 
self-evaluate and  improve themselves throughout their education.. 
 
References 
Anderson, R., Greene, M., & Loewen, P. (1988). Relationships among teachers' and students' thinking skills, sense 
of efficacy, and student achievement. The Alberta Journal of Educational Research, 34(2), 148-165. 
Ashton, P. T., & Webb, R. B. (1986). Making a difference: teachers’ sense of efficacy and student achievement. 
New York: Longman. 
Cakiroglu, J., Cakiroglu, E., & Boone, W. J. (2005). Pre-service teacher self-efficacy beliefs regarding science 
teaching: A comparison of pre-service teachers in Turkey and the USA. Science Educator, 14, 31-40. 
Capa, Y., Cakiroglu, J. & Sarikaya, H. (2005). The development and validation of a Turkish version of the teachers’ 
sense of efficacy scale. E÷itim ve Bilim, 30, 74-81. 
Burcu Senler and Semra Sungur / Procedia Social and Behavioral Sciences 9 (2010) 771–775 775
Caprara, G. V., Barbaranelli, P. S., Steca, P., & Malone, P. S. (2006). Teachers’ self-efficacy beliefs as determinants 
of job satisfaction and students’ academic achievement: A study at the school level. Journal of School 
Psychology, 44, 473-490. 
Coladarci, T. (1992). Teachers’ sense of efficacy and commitment to teaching. Journal of Experimental Education, 
60, 323–337. 
Cousins, J. B., & Walker, C. A. (2000). Predictors of educators’ valuing of systemic inquiry in schools. Canadian 
Journal of Program Evaluation (Special Issue), 25–53. 
Gibson, S. & Dembo, M. (1984). Teacher efficacy: A construct validation. Journal of Educational Psychology, 76 
(4), 569-582. 
Klassen, R. M., Bong, M., Usher, E. L., Chong, W. H., Huan, V. S., Wong, I. Y. F., & Georgiou, T. (2009). 
Exploring the validity of the teachers' self-efficacy scale in five countries. Contemporary Educational 
Psychology, 34, 67-76. 
Midgley, C., Feldlaufer, H., & Eccles, J. S. (1989). Student/teacher relations and attitudes toward mathematics 
before and after the transition to junior high school. Child Development, 60, 981-992. 
Tekkaya, C., Cakiroglu, J., & Ozkan, O. (2004). Turkish pre-service science teachers’ understanding of science, and 
their confidence in teaching science. Journal of Education for Teaching, 30, 57–66. 
Tschannen-Moran, M., & Woolfolk-Hoy, A. (2001). Teacher efficacy: Capturing an elusive construct. Teaching and 
Teacher Education, 17, 783-805. 
Tschannen-Moran, M., Woolfolk-Hoy, A. & Hoy, W. K. (1998). Teacher efficacy: Its meaning and measure. Review 
of Educational Research 68, 202 - 248. 
Riggs, I., Diaz, E., Riggs, M., Jesunathadas, J., Brasch, K., Torner, J., Shamansky, L., Crowell, S., & Pelletier, A. 
(1994, April). Impacting elementary teachers’ beliefs and performance through teacher enhancement for 
science instruction in diverse settings. Paper presented at the annual meeting of the National Association of 
Research in Science Teaching, Anaheim, CA. 
YOK. (1998). Egitim fakultesi ogretmen yetistirme lisans programlari [Undergraduate teacher education programs 
of the faculties of education]. Ankara, Turkey. 
